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(57) Abstract: A method of breeding a lipid-producing strain belonging to the genus Mortierella. According to the method of 
breeding a lipid-producing strain which involves an expression-inhibiting step of inhibiting the expression of a specific gene in the 
\^ lipid-producing strain as described above, a lipid-producing strain belonging to the genus Mortierella can be efficiently and effec- 
tively bred- 



Q(57) 



^JU-T-rXU-^ (Mortierella) SlCgf -Sfli 

£ 0) jt {e^p 09 % $ ffil ftij f f§ :a m «J X a $ $ a ^ 



wo 2005/095597 



1 



PCT/JP2005/005786 



m m 

(Mortierella) Mt-Mi~§J30 Wfe0^t-*5V ^T. MM^^i^^^MB^ 
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[0017] _htBi^Mt-M^i£.m1tWbfc|§^. RNAi?if^J;o-C. MAELOit 

[0018] irfj:t>ib. ^mmi^mm±mmti::^m^tini>i^Mtvx^ tibd -is) (omm^ 

^t^h(7:)Xh^o 

[0019] 1) ^/U'T-C^l^y (Mortierella) MtiMi~^J!0®^^^(^Wa;^&-efeoT. _hfB 
[0020] 2)_htB^J|.W3f^!jXe}*, #^(DjHS^(D^Ji.^RNAi&i^J;«9iJ]]0lJ-rSRNAiX 
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—m^m\^ ^hti^3) *fc(*4) i,cmmmm^mm(7)'^m^mo 

6) ±t^BM^MMi^. ^/PT4:r.u9 T/Vt"^ (Mortierella alpina) "Cfe^ 1) ~5) 

8)xfBj!g«ftits{5^{i. mmmimmBiF-x-h^7) i:imm(DmM^mm(D 

11) xtEjjgji^^^i&fpjb^^^^^-Ki-site^fi. A 5m&5m^mmimm. 
i2sgjK^^i&fp^ii^m. MBmmm^mmimm. MTm^m^mmmm. 

CO 3JigJJ^^^ia^P^b^l^;6^6>Mfm§loco^m^=i— Kit^^^-efeS9) tcfE«(0 

12) XlEi) —11) <DV>-rtt;0^(;ifE^ojJB«^a*<DW«;^ife^^Jfei-'5/cfe(D 

13) X|EW«=3r5/hfi, i^;lT<^(a)~(d)<D5^. ii^;fe<^tilO(Di^«^-^t?12) 
fE4fe(DWa=3r5/K 
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[0034] :^mm<D—mMM-mi^-^\^^xnmir^t}^T(Dm'ox-h^7!)^. ^^mmi^^^i^m: 

[0036] J^T. ^%m(DM^tfi^^/^'T^:^Uym,(D^m. ^%^)^ \Z 



[0037] [l]^/V7^^:i^W9M(=0 



timi(DXWi:<. 



^/^^-f^W9M^~i^ Mortierella<J;Micromucor<^<D2MMt^:9-ft^tl/^o MortierellaM 

M<^0}i^T. T7=3rK^^#<D^^^2O(D|iM^^^0i-^;55. MicromucorMM 

mMi-i±-B2mm<^i^tixhoxhx\^ \ 

[0038] ^/^^T^::r.UyM<D'Bl^tl.Xi'i^ M^^i^i^^ M. alpina, M. elongata, M. exigua, 
M. hygrophila, M. isabellina, M. turficola, M. gamsii, M. cogitans, M. capitata, M. 

mmXi~i. mW^MMtVX)j^<m\^^hthX\^^^ M. alpina i^/UT^:r.u9 T/Vf 
'^)^^^b<fflV^S^^^S-e^§„ M. alpina T^^K^^^ (ARA) ^M*?) ^UfcPU 
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^*^cC<^ Mffl&Agg^W^0f^ATCC (American Type Culture Collection) 

[0040] C2];^^0jtc#§jjg«^am<^W«;^& 

[0041] o^«9. ^mJP$IJX@(i. RNAiife^flJfflb-C. #^C0a'g^(D^m^^$lJi-'5R 

i^^M<z)«Mt;i>^bT. RNAi^5l#fci-J;5^ceDNAif>i-^^A«^^-e. 2^ 

[0042] ;2^RNAiXe(*, ff^ff fe^X@, ^m^^i^^— It^Xe^-^A/'CV 

[0043] [2 - 13 RNAiX@ 
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[0046] ^fc. RNA^mM^mm i^mAir^^mhWi^mm^ti^h(Dxw^< . 
:i7mmm-^mx:h^o ^(DmKh. my—j>^m. mu^nm. 

[0047] [2-1-1]^?!.^^^— «l|Xe 

(iJ;v\ i~^cC;b^. ^/^7^^^i^^M<^0St^*5V>-c. RNAi^5l^fci-2;2^^RN 
A^s^Ji.$ti.§ J;5 (-^ i5^— (D^iBT(-^B ^ ^cegB^J(^DNA^3g?gbfc|am 

^«^-r^x@-efctt«>#iiPS^$tt^ti(D-ci*/.ev\ 

^5^— J^J;oTX|E2;2^^RNA^=i— Ki-'5jte^;5S^m'r^J;5i-Jli.i^x.^m 
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[0050] ^ftie^idfi. mK.i-£. m^mmxmw^m^j:y'ti^—^—Tm^. fiM<^a^ 

3^;^h^i5^h(RNAi7"^;^^K)^f^Mi~^o ^b-C. ^(DRNAi7 7;^^K^Ii«^m 
MiJl^AbT. in vivo ^^rt-e2;^^^?l^^i-Sinverted 
repeat RNA^^j?fe$-fr^^^dS-e^ 

[0051] fj:^, Ji|BRNAi:7'^;^5:Ki;i|l.^32i^tb§T>^^-fe>^>^^coit'^^^i:-fev>^^c>it 

^^t(D^^mf¥. l^tm^. m^P^Xin vivo ^^$tL^^$tl.^RNA;6S, 
inverted repeat ENAtl.X^^\HX2:^m^M^ir^X^fj:m^. \^^^XhtHtX 

<. m^m&^ti^h(Dxi~i^^\\ 

[0052] ^fc. ;0^^^^2;^^RNA(D:^Sia^!J(D^;g:i!bT^^. RNAi^^^e^JtC^lt^^i" 

^t^>x^^mM<^m.Mxhfhitx<. m^m&^ti^h(Dxwj:\^\ *^c. 

— ^|5^^i>^J^?i-'52;$:^RNA^fflV^§#^. ^(7)§|Si^^ig^i-§>0^tCoV^T}*. 

2;2^^RNA^3— Ki-^jtfe^^^^i-^?i.$-^^^^;5SBrt^^^7°i3^— -efc 
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[0054] ±mmM^^U^l^^—<Dm:i^t:^<^^^^^—t\^Xi^^ ^M^^^<Dm^ (D^^^ 
-^^^Ltti^X^^o ^#;6^i^f*^ -^(IX-fi. PBR322, pBR325, pUC5^, pBluescript 

[0055] Jifami^x.^m-^i^iJ'— J*^ _hfB7°n^— *Dj;tJ?_h|B2;^^RNA^3— Ki- 

[0056] ^—^:^—^—\im'^Wi^m±t\.x(Dmm^^\^x\ ^fi\im^w&^fi^h(Dx 

[0057] ±Mmm^—^—t\.X\X^ m^^jj^tt^^BMi-^ite^^^^Jftttst 
X\-t. mx.\t. n^iyly. n^^Z^ly, t^^;^^^-. T/v=¥^^-. hy7>:77'^, yv?^-# 
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[0058] ^/c. 



V\ '^/V}MM<D^4/^^simian virus 40 (SV 40) (D 

Kh. t*e^<2^^(^^^^^^i^— iB^iJ^fflv^;5^^;6s-e^-5o ^c»j;5^ce^^-^^^i^— ^ 
[0059] ±mmM^mm.^^i^—(Dmm:ijW:i^'^\^^xhWi^m&^^^h(DX-i^f£<^ Ml: 



[0061] ±mmmK.mm^^^-(7)mm (mm) i^m^m) hm^mm^n^h 

(Dmm^Mim^xhx\ \ 
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[0064] ^(DX^f£ mm^1^m\^fc\ ^it IH^J i!b-C«. Jij^cD J:5 K 

^!)^fi. GLELOjt'fe^ (GB accession No. AF206662) ■^MAELOit'fe^^ (GB 
accession No. AF268031) ^S^if t^tl^^o *fcrj§|^^^|afP^t:^^J^=i— p-^;^^ 
U^tl^Xi^. mx.it. A Sm^m^^mtm^MB^ (GB accession No. 
AY464949. AF067654. AF054824) . A 6j§gJte^^taf P{k^^ (GB accession No. 
AB070557, AB070556, AB070555, AF307940, AFl 10510, AB020032) , A 8J!gJtei 
^^MtBM. A 9j§|Jte^^iaMb^^jt{H^ (GB accession No. AJ278339, 
AF085500. Y18554. Y18553. AB015612. AB015611) . A 1 2JiBJte^^lSf P>fb 



itfe^(GB accession No. AF417244, AF110509, AB020033, Eur. J. Biochem. 261, 
812-820(1999)). A ISlgJK^^ISfP^b^mjt'g^^^ A 1 TlgJiS^^iafa^b 
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[0065] ^(Dx.^m^m\m\m^'r^m.^^t\^x^ mK.\t. m^-r^'mmm'^^i^. mae 

[0066] MAELOit'lS^i*. y -yyi/^^(GLA, 18:0n-6) K^^^X. -J^^- y - 
i;yw^^(DGLA, 20: 3n-6) ^^m.ir^^\^^^irt^^i:i)^h^'r^^tti^^hfh 
■rv^:5(#^2002-523098-^<2^l6#fi?0o /c/cU ^(DR)t.\Z.^b\.X'^^\^X\^ 
§^#X.^tL^itfe^i:b-CGLELOjtfe^;0S^^$tbTV^§o ^(DfzJsb. MAELO 

L/ce;55^), ^/^7^-r^l^7M<^0S(50W^0^)^ M. alpina (^/VT^^rclx^ 

T/Vt"-^) ^;I:^3V^T. MAELO3tfe^;^)S^^(Dj;5^<^^t^^*bl:v^§(D;0^^;IoV^T^* 
^ ^■^K^;6^i:/^o-CV^/ce;6^ofCo ^<Dfcii>. M. alpina (C4a(t^MAELOjt'(5^(D^ 

[0067] ^^X\ ^mm^n. Wj^-t^MMm^TjkirX^lC, ^ft^ffiV^T. M. alpina IZ^ 
it^MAEL05lfe^^0^tg^j|?tffbfCo ^<^*^:^. MAELOitfe^f*M*^iafP 
J5gaS^(D|^;ttMSMJ^?^M^-r^^t;6S^B^$;n.fCo M. alpina 

M^^DlgMi^lf^^^^fiJ-a-^aS^^-bfcmtt^^^-etfCo ^tih(Dmm^. M. alpina 
[0068] */c. A 12mS}3m^ma^mmA'Bl^it. :^W^^(18: D^yy— /V^(18:2 

tii^x^^o MK.it. m^^^<DKST(Dm.^nm<D^^^^hnx\^^^^. ^(dks 
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[0071] i2-2]^(D^(DTM.^(D^(D:^'-l^ 

[0072] mm(o:fom\t.m^m.m-^fi^^(Dxu.fi:<^ ^mmw0^^mm'^m^fcm^. m 
[0074] 

[3-1] SBM^Sm (ff ^iW) 
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^hfvX^K). M. alpina COX^\cmm\±(^M^^h(Dh^^tvX\^^^fz.ii>. Mx.it. JJI 

[0075] ^fc. ic'm^wmj^mxit. Mm^m^mmM^mmi^^n^i^iM(Dm. 

[0076] ^hK, ^^mXi~i. WM(D^^VT-ia^Uym(DM^^hM"^t^D'NAm}i (cDNA^r 



[0077] 



^^(DmB^(Dmm^mmi-^^ti>^'^mtf£^xh^% o^(9. :^mmn. mm 

[0078] l3-2}^m^iyh 



[0079] mx.it. 
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[0080] 



[0081] 



[0082] 



[0083] 
[0084] 



i^(Dh<Dxh^^^h. ^'Mm^yh^m\^^xnhn^mM^mm<Dmmffamh^mm 
^ticx^^puFA-^mmM^mm^^Mir^^t^^x^^o 

^PUFA^#»^^b. MS^I&fPJSiJte^ (VLSA) hB\^ir^^t^^^htiX\i 

(Higashiyama K. et al. J. Am. Oil Chem. Soc, 75, 1501-1505, 1998) „ ^^"CV^^to 

6^puFAi:fi. mmmi8}^±x^mi^^^2-D^±mu *«p<^/v^^i^/5^fe 
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1=1 



. g'C. 84. 2°C. 87. 7°C-efe§o V\}^^'J'^Wti:}£(Dm^(DmM.\^. «^«J!iJ15^ 
(l988)P261)o ^/^T^^^l^^McOra^S^Si-^Mff'i-f*. j:t#^it(Cj;«9^ 



[0088] JSeW^-^^CDgiJ^ 
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[0089] ^fc. PUFA^mi^(Dm^^m^W^^^^i~^PUFAi-i^ T'7^}<^>m^^'\J>ti-^ 
[0090] ^(DXoK. ^^^MKX<0PUFA<DMM't^^'f'^^t7!)^X^^/^^. PUFA^^^ 

[0092] ~^fz..m\u^xh^Yi.sA^-^)^u.^^uxi^^t^nuir^fM^. n^(DP\j 

"i-K^mti^fji^^PlJFA^M^^^n^^tt^X^^o 

[0093] */c. ^mm ±j^m^n(D^M:^m\z.:;:^x^m^fi^m'm>-^~^fi^o 

o 

[0096] ir/j:ibib. :^mm J^T<^JiB®:iS'^*tv-CV ^T^>J;v \ 

• ±m(Dmm(D^m:ijm:Kx^x±m^tifcmmxh^x^ Bij§gK^«^i-^^g 
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[0097] }^rmmm^^u ^mm<Dmmmmi^-^\^^x^hi^m\^<umir^o hh^A^ 
^mm^^^imms.^-^i^^xm'hth^mmnmi^-^\^^xh^mm<7)^mmmm 

[0098] M.alpina^GYJgit^ (2%^VV=t— 1%^^^^;^. pH6. OlCMM) X5 0 K^g- 
^L. RNeasy plant mini kit(QIAGEN)^ffiV^-C^RNA^ttt±ib/Co 1 u. g(7)^RNA 
^Superscript First-Strand Synthesis System for RT-PCR(lnvitrogen)^^V'>X^ 
oligo-dT^^-r-^— ^fflV^Ta6^fe^Mi^^^^TV\ cDNA^-a-^b/Co ^m^tlfccD 
'NA<D^-tb. 1 IX g^^Mt\^Xy'94-^—MAELO-mty'94-^-'MAELO-Slt 

itmmmmspeixmitvm950hp(DDNAm}f^.mmmmnindiiitmmmm:s. 

haIXmitl.fc^^i^—pYBS2 (Invitrogen) tCig^gb. >^9;?^5KpY2MEL^«||bfCo 
[0099] MAELO-Hl : 5 ' -gcaagcttatggccgccgcaatcttggac-3 ' (iB^[J#-^l 5) 
MAELO-Sl :5'-gcactagtttagatgtgcttgctgttggag-3' (iB^J#-^16) 
7°9^^KpY2MELtCj;(9. S.cerevisiae INVScl^ft^ff^Kfei^b. •^9i^/^^-^^^<eV ^ 
— hiy^/^^' — ^2%^ Yeast Nitrogen Base w/o Amino Acids and Ammonium 
Sulfate (Difcott^O. 17%. ^^T^^^^^J>>0. 5%. t^^^v?^' 20mg/U n^iX 
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^60mg/U M;:^h7T^40mg/U Bacto agar2%) _h-e^Wbi:#/c^^?F^Kfe^ 
^tX^Xm^l^tCo MM^W^^. 9^4/— ^2%. Yeast Nitrogen Base w/o Amino 
Acids and Ammonium Sulfate (Difcoi±M)0. 17%. BMT>^^^J>^0. 5%. i^—-J 
7V i5^^:/NP-40 1%, t:;:^^v?^^ 20mg/U n^iy>QOm&/U h])y'h^T>4 

^bfCo o^V ^-C:7'^^^KpY2MEL_h-eGALi:7'n^— T»^^^3^^$i^fclMA 
[0100] [^1] 







2 0:0 


2 2:0 


2 4:0 


2 6:0 


pYBS2 mxm 


0 . 7 8 


O . O 6 


0 . 0 6 


0 . 6 5 


pYSMEL » At* 


O . 6 3 


O . 12 


0 . 3 4 


1 . 4 



[0101] _h|B*l pY2MEL^A*-C1*. >^m'efeSpYES2^Att^ifc-<T. 



fPjilJte^-efc§22:0, 24:0, 26:0ii;!)Pb'CV^fCo ^(D'^^i)^h. MAELO; 



[0102] (^M^dB) MAELO jt'fe^(D^Ji.^$!j;^(D^ 

MAELOit'(S^<7)— f|35>t^^J^i~52;2^^RNA^a©PJ^|i.$-&Sfci?)(D:7"9^^ 

[0103] :7°9^5:KpBluescriptIISK+^$!jRg^^SpeI^BamHI^-ei'^{bb. DNA blunting ¥at 

pBluescriptlISK+(BamHI-)^«^LfCo y^^:^5:KpD4(^i^:D. A. Mackenzie 

et al. Appl. Environ. Microbiol., 66, 4655-4664, 2000) ^^S^bT. Zf'y^'^— 
HisProFX^:7°^^^— TrpCRXt^J;«9. LA Taq(i5^;^77^W:^) ^ffiV^TPCR^ff ofc 
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o SJ^^^#f*. 94°C 1^. 55°C 1^. 72°C 2^^ ^l-^-f^/UtVX. SO'^^^/V 

pBlueHpt^1#^bfCo 

[0104] HisProFX ; 5 ' -tacgaattcaagcgaaagagagattatgaa-3 ' (SE^(J^"^1) 
TrpCRX ; 5 ' -gaagaattccctctaaacaagtgtacctgt-3 ' (@S^JH="^2) 
M. alpina ^GYmi^^M(2%^/U=i—:^^ 1%^^^^^. pH6. OtC|^^) iCX. 
28°C-C5 0 rsliw^b. #t)^XfcM#:d^t):5:ife(E. Sakuradani et al. Eur J. Biochem., 
260, 208-216, 1999)cDtB^<D^&(;itt§V^, <>"VADNA^|^Mb/Co 

[0105] M. alpina (D<^Vi^DNA^ftM^bT. :7'9^-r— MAELORNAil-l^:7°9^•^— 
MAELORNAi3-l^-C\ LA Taq(i5';^7^M:^)^.^V^TPCR^tTofCo SJ^^#(*^ 
94°C 1^. 55T: 72°C l^^li^-riJ^/^^L-C. SOi^-T^/HfofCo ^^LT 

iii|"S$tl//c^O. 9kbODNA|lf>t^^i5^i57— pTBlueT-VectorC^;^;^^^:^) tilTAi^ 

tl/fcJ^O. 9kbC»DNAB(f>T'^:7°^><>5:KpBlueHpt<DNcoI - BamHIi^^^ tCjf Ab. 

T'^^^^KpBlueMEiS^ISIIb/Co 
[0106] MAELORNAil-1 ; 5 ' -ctggatcctatggccgccgcaatcttggaca-3 ' (ffi^lJ#-^3) 
MAELORNAi3-l ; 5 ' -aaccatggtcatccctaggtggaagtaatg-3 ' (@B^(JS^"^4) 
M. alpina (D^Vi^DNA^^M^bT. rT'^^'^— MAELORNAil^^^-f'^— 

MAELORNAi5i:-C\ LA TaqCiJ^;^^/^:^-) ^fflV^TPCR^^fofCo RJt-^Wi^. 94 

x: l5>^ ss'C 1^. 72^ i5>^ii^-fi^/i-i!bT. 30i^-fi^/^^Tofco ^ovxm^ 

^tifc^O. 7kb(DDNAif>t^^^^^pTBlueT-Vector(i5';&9/^'l':^) tCTAi^n— 

::^>'i^'b/co mmmm^mmi^fcm. mmmmNcoitBinitxmitu nhthtcmo 

. 7kbC0DNAif>i-^7°7;^5:KpBlueMEi3(DNcoI-BlnIi^'l'ht^if Ab. y^'^J^^K 

pBlueMEi5^«^bfCo 
[0107] MAELORNAil ; 5 ' -ttggatccatggccgccgcaatcttggaca-3 ' (SE^U^^^S) 
MAERORNAiS ; 5 ' -tgatctcctaggtggaacactgatagccac-3 ' (BS^!j#=-^6) 
:/^^5:KpBlueMEi5^f|j!j m^^EcomxmitVX^htlfc^3. 3kb(Oif>t^7°^ 
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>?.5:KpDura(DEcoRI1^^hfC#Ab. ^9;^5:KpDura5MEi51^*^b^Co 
[0108] U.a\p\naCO^yJ>>DNA^^MtL-X. MAELORNAil-lt:7'^^-x'— 

MAELORNAi2-C\ LA Taq(.i^^y^<4:t)^^^^XPCR^ff-:>fCo PCRJ*. 94^0 1 

55°c 72°c l^^l1^-r^/^'^b-c. so^-c^/va^Rm^n-ofco ^5bT 

itifrS^tl/^c^O. 7kb£ODNA8lf>t^^i5^i5^— pTTBlue T-Vector (;iTA 

tvfc|^)0. 7kb(DDNAif>t ^>^9>^^KpBlueHpt<DNcoI - BamHIi^^h t^#Ab. 

7°7^5:KpBlueMEi2^SI|LfCo 
[0109] MAELORNAi2 ; 5 ' -tgccatggggaaatatgccctaggccatgc -3' (@B^IJ#-^1 7) 

^tC, M.alpina(7)yyi^DNA^ftMi!bT. :7°9^^— MAELORNAili::/^^^^ 
MAELORNAi4-e. LA Taqii^^y^'^4:t)^^^^XPCR^^ofCo PCRf*. 94^: 1 
55°C 15>> 72°C l^^lf-^r^/^ibT. 30i^-r^/KDS^£;^^f o/Co ^5b-c 
iii|"S$tl//c^O. 5kbODNA|lf>t^^i5^i57— pTTBlue T-Vectorii^^y^<4yt)iCTA 

fzMiO. 7kbODNAif>t^>^9^^KpBlueMEi2(DNcoI-BlnIi^-fh(^if Ab. 
5: KpBlueMEi4^1#^bfCo 
[01 10] MAELORNAi4 ; 5 ' -cacttacctaggggcttcttcttgagg -3 ' (iB^!j#-^18) 

7'9;^^KpBlueMEi4^$lJPS^^EcoRI-et^'fl:b-C#^>tl/fc^2. 9kb(Dif>t^77 
;^5:KpDura5(DEcoRIi^-1'h^^lf Ab. :/^><>5:KpDura5Mei41^^^L/Co :^^;^5:K 
pDura5Mei5l-C1*7^700bp, 7°9:^5:KpDura5Mei41-efi^500bp(DMAELOjt'fe 

^^(->5tJ^?t-^2;^I^RNA^jg|IJ^Ji.$-&^-^;65Brig-e^b§o 
[0111] 7°9><.5:KpDura5MEi51^fc}i7°9^5:KpDura5Mei41tCj;«9. M. alpina Aura-1;^( 

A ura5) ^^^^UT. ^<—'T^^/l-'fV^<V—mxMM^^^n^fCo MM^W^(D 
JB^R.^^^i^ SC^^J§M (Yeast Nitrogen Beise w/o Amino Acids and Ammonium 
Sulfete (Difco^i:M)5. Og, (NH ) SO 1. 7g, ^^Vci—y^ 20g, T'f^l^ 20mg 

4 2 4 

, ^^niy^ 30mg, 1. Omg, T/V=¥c:^:^ 2. Omg, fc^^v':/ 2. Omg 

. yv':/ 4. Omg. hy >^h:7r:/ 4. Omg. ::^U:^:=^ly 5. Omg. ^yn-fv^^ 6. Om 
g. n^v-^- 6. Omg. :7aic:^/VT^^^ 6. Omg. 20g/y2/h/V) MV^fCo 
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[0112] ^ti^^^m-i-mnhtifc^m^m^^GYmmiicm^m^. •^-^—m^^-c^ 

Sura5it'|S^^^^tCi^itbTV>^;^^2^-f oil^bfCo pDura5Mei51tiJ: 
^n^M^W^tX^Xl^ # l^XXf # 2^. pDura5Mei41 KX^MM^W^tX^Xl^ # 3 
^XXfU4^m^^fCo #li6XU#2i-i^700hp(D, # 3*Dj:tJ^^#4{i^500bp(DM 

^trofCo i<5Di:#(DMJ^?^#^*^ 1^. 54°C 1^. 72^ l^^^li^-Ti^/V^ 

Mie)btL^.C;0^ofcC»t^>StbT. ?1^®tei^#l~#4-em^'ftVt5^1. 5kb(DDNA 
if>t<Z)iii|"S;5S^M$tl'fCo ^(0^^;i)^^>, _htS?F^Kfe^^# l~#4<Z)18SrDNA|S 
:^-Tr:/^>^5:KpDura5MEi51^fc(*pDura5Mei41i!|ai^X.:$5^CTDNAif>H";d^#A 

[0113] ^^^^'x'— RDNAl ; 5 ' -acaggtacacttgtttagag-3 ' (iB^IJ#-^7) 

RDNA2 ; 5 ' -cgctgcgttcttcatcgatg-3 ' (iE^IJ#^8) 

[0114] Mi^(D—^^t^^ RNeasy plant mini kit(QIAGEN)^ffiV^T^RNA^ttt±lbfCo 1 
U g<>C)^RNA^SuperScript First-Strand Syntliesis System for RT-PCR (Invitrogen) 

b/Co -^^$tl./ccDNA(Z)5■^^ liul^^M^b-C. 7°^^-^— MAELO-1^7°^--r-^— 
MAELO-2i!EX Taq(^;(7^^W:^) ^ffiV^TPCR^fTofCo ^(Z)^#(DSJ^;;^#fi, 9 
4°C 1^. 55°C 1^. 72°C l5)-^lf--fi^/^^b-C. 20f--r^/HTofCo 
[0115] v^^-l'-e— MAELO-1 ; 5 ' -agtccatcgactccttcgtcttcca-3 ' (iB^IJ#-^9) 
7°9^-^^MAELO-2 ; 5 ' -cggtgtcagccaactcccagtactt-3 ' (iH^J#^10) 
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[0116] [^2] 



Aura-1 #H* #2** #3** #4<* 
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[0118] (^ii^iic) A125|Jte^^|&^P{b^*i»S^(7)^fi.W]ffjlJtt(^*« 

[0119] :/^;^5:KpMOD10(Eur. J. Biochem. 261, 812-820 (1999)) ^^M^bT. :f'74'^ 
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— A 1 2 - 1 hZ^'y^'^— A 1 2 - 24s J;U^LA Taq {'^•^'7^M~^) ^ffl V ^-CPCR^ttV ^ 
. ^670bp(DDNAilr>t^iti|'SbfCo 94°C 55°C 1^ 

[0120] A 12— l;5'-gcggatccatggcacctcccaacacta-3' (@H^J#^ll) 

Zfy^ — A 1 2 — 2 ; 5 ' -agaggccttcataataaggtacgcaggc-3 ' (iE^(J#=-^l 2) 

pMOD10^BamHl4oJ;t^^MscI-e^'^>fl::bT#btvfc^3. 7kb<Dp^>t ^ligation high( 
^#^) ^.^V ^-C5g^L. 7°^;^5KpB A 12RNAi^#fCo ^T. 7°^;^^KpB A 12 
RNAi^aiJRB^^EcoRI-e^'^^bb. DNA blunting k\t(,^^'7^<y(:t)^m\^^X^^^ 

¥it{bLfcim. f|jiJRS^*BamHi-e^^{bLT^i. ikb(Dif>t^#fCo 

KpBlueHpt^^JPS^^NcoI-Ci'i^bb. DNA blunting kit{^tiy^^4:^)^^\^X^ 
b20(D if >t ^ligation high(:^#|&) ^ffiV^Ti^?^b. 7°9;^^KpBlue A 12RNAi^# 

pDura5<DEcoRIi^-f h(Ci$Ai~'5i^(^J;o-C:/9;?^5:KpDura5 A 12RNAi^#fCo 
[0121] :/^;^^KpDura5 A 12RNAi{ij;«9. M. alpina Aura-l^^/^— T^-f^/Vy^'U^^y— & 

^^^x^'s^m.mm^f^o i^nmw0^(Dmmt. scm^mmxn\'\ ^w-e#§*^?i^ 

(Dohsm (MM^^M # 5~ # 7) (^OV ^T. ^Abfc7°^;^5:KpDura5 A 12RNAi;0S 
^'fe#:_h(D 18SrDNA^:^^(D|a|^X.tc: j;i9^-fe#:_ht;i#A$tLTV _h 

mMMMAtmm^MMl^fco MM^Wl^SCmW-i^M500ml^Atifcyy:^=iX\ 

[0122] m'htiftmi^(D—^x'o. ±mmmmAtmm(D:}jmxcUNA^^m\^. :/^-r-^ 

— A 12-3ty''7^'^— A 12-4.^Ex Taq(^:b9^<4:t) ^fflV^-CPCR^=ff o/Co ^ 
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[0123] A 12 — 3;5'-ttgctattgatctgacctgggcctc-3' (iE^J#-^13) 

A 12 — 4;5'-tgggaacaaagacctggtccttgg-3' (@B?IJ#-^14) 

[0125] [^3] 
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[0126] m3:^^hm i-. n^M^W^Xn CO 6^PUFA(Dm^^^i&TU CO 95^PU 



wo 2005/095597 



27 



PCT/JP2005/005786 



[0128] ^/c. ;^^8g-e{*. -fe/v:7i?i3— Brt^^^^§fca6. 



[0129] ^/V^-r:3iw^M(D0{^^i®^S0i!b-CJ:<^^tL-C*5(9. M. alpina (D^^iCisM 

[0130] J^_h(DJ;5^-^ ;^^0Jt-;6^^^^|gK^mM(DW®;^&f^^ ^/VT^^^i/^Mt-Mi" 
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[3] 
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[5] 
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[8] 



[9] 



[10] 



[11] 



^/V^^rcw^ (Mortierella) Mi-lMi^-^JSa W^j£M(^Wffi;^&'efcoT. 



XfBJilK^0M^*^ ^/^7^^:3^W9 T/H:"-:^ (Mortierella alpina) 'efc'Si^^^ 

mmm^mmmm. Asmmm^^mmm. ^mmm^mm^mm. a 12 
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ft 1 ~ 1 1 (D V ^-rtiTb ^imc$^m(DmM^mm(D^m:i7m^mmir^tcib(D 



(d) mM^mm&xj^yx.n (a) (DmMx.mm^^^—^^mA^nt^mM^^^m 
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